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Excess nitrogen and phosphorus production, with resulting pollution of soils and water, 
has been identified as one of nine main areas contributing to a deteriorating global environment.  
Legislation has resulted in a reduction of pollution from point sources, so that the significance of 
diffuse (non-point) sources and the contribution from agriculture in particular, has become 
increasingly important.  Land management approaches can help to break the connection between 
sources of runoff and the waterways, with the aim of preventing or reducing problems such as 
siltation and eutrophication.  However, there is a shortage of evidence for the effectiveness and 
viability of such mitigation options in the UK. 
To address this we carried out field scale and catchment scale trials of a range of 
mitigation measures focussing on both within field and edge of field measures.  Here we focus 
on two promising approaches: tramline disruption and field wetlands. 
Many soils across the world suffer from compaction.  To tackle this, farmers have 
developed tillage practices that constrain field traffic to along tractor tracks or wheelings.  
However, these wheelings convey much of the overland flow from a field.  We developed a 
simple system based on a shallow tine which reduced compaction in the wheelings (Figure 1), 
and led to significant reductions in soil erosion, runoff, and nitrogen and phosphorus transport 
(Deasy et al., 2009). 
Although it is undoubtedly a better option to control diffuse pollution at the source, some 
sediment often reaches the ditch or stream via surface or subsurface pathways.  We investigated 
the effectiveness of small ‘field wetlands’ as a means of mitigating diffuse pollution (Ockenden 
et al., 2012; Ockenden et al., 2014a; Ockenden et al., 2014b).  Ten experimental field wetlands 
on four farms in the North West and Central England were constructed, with combinations of 
different wetland design (single shallow pond, shallow paired ponds, or deep and shallow paired 
ponds), soil type (sand, silt, clay), wetland size (0.025%, 0.05%, 0.1% of catchment area), and 
runoff source (surface runoff, drain or ditch/stream).  The wetlands (Figure 2) were continuously 
monitored for water level and turbidity, with water samples collected at inlets and outlets during 
storm events.  Annual sediment surveys were used to estimate sediment trapping rates.  
Annual surveys of sediment and nutrient accumulation in 2010, 2011 and 2012 indicated 
that the most sediment was trapped at a sandy site (70 tonnes over 3 years), compared to the silty 
site (40 tonnes over 3 years) and clay site (2 tonnes over 3 years).  The largest mass of total 
phosphorus (TP) accumulated at the sandy site (approximately 100 kg over 3 years), followed by 
the silt site (30 kg over 3 years), and clay site (3 kg over 3 years).  Total nitrogen (TN) and total 
carbon  (TC) showed similar patterns to TP, with the largest mass of TN and TC accumulating at 
the sandy site (300 kg TN over 3 years; 4000 kg TC over 3 years), and the lowest mass at the 
clay site (7 kg TN; 60 kg TC over 3 years).  Accumulation rates for TN were 0.02 - 0.3 kg ha-1 
yr-1 at the clay site and 0.5 -7 kg ha-1 yr-1 at the sandy site (Ockenden et al., 2014a).  For 
individual storm events, concentrations of sediment and total phosphorus were shown to 
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decrease between the inlet and outlet of the wetlands and we observed a decline in dissolved 











Both tramline disruption and the use of field wetlands are important additions to the 
toolbox available to the watershed advisor, and both are now featured in environmental programs 
supported by the UK government. 
 
References 
Deasy, C., J.N. Quinton, M. Silgram, A.P. Bailey, B. Jackson, and C.J. Stevens. 2009. Mitigation 
options for sediment and phosphorus loss from winter-sown arable crops. J. Environ. 
Qual. 38(5): 2121-2130. 
Ockenden, M.C., C. Deasy, J.N. Quinton, A.P. Bailey, B. Surridge, and C. Stoate. 2012. 
Evaluation of field wetlands for mitigation of diffuse pollution from agriculture: 
Sediment retention, cost and effectiveness. Environ. Sci. Pol. 24: 110-119. 
Ockenden, M.C., C. Deasy, J.N. Quinton, B. Surridge, and C. Stoate. 2014a. Keeping 
agricultural soil out of rivers: Evidence of sediment and nutrient accumulation within 
field wetlands in the UK. J. Environ. Mgmt. 135: 54-62. 
Ockenden, M.C., J.N. Quinton, N. Favaretto, C. Deas, and B. Surridge. 2014b. Reduced nutrient 
pollution in a rural stream following septic tank upgrade and installation of runoff 
retention measures. Environ. Sci. Proc. Impacts 16(7): 1637-1645. 
 
 
Figure 1. Tramline disruption using a shallow 
tine led to a 72-99% reduction in sediment and a 
72-99% reduction in total P loss from sand and 
silt textured soils. 
Figure 2. A small field wetland intercepting 
overland flow. 
